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$EVWUDFW
,QIRUPDWLRQ7HFKQRORJ\,7V\VWHPVKDYHEHFRPHDQLPSRUWDQWFRPSHWLWLYHHOHPHQWDFURVVWKHJUHDWPDMRULW\RILQGXVWULHVDQG
WHFKQRORJ\ SURMHFWV DUH HQWUHQFKHGZLWKLQ DOO GRPDLQV EHFRPLQJ ODUJHU DQG HQFRPSDVVLQJ FURVV IXQFWLRQDO FRPSRQHQWV 7KLV
LQFUHDVHG WHFKQRORJLFDO GHSHQGHQF\ DQG WUDQVIRUPDWLRQ DOVR LQFUHDVHV WKH ULVN WR RUJDQL]DWLRQV DV DZKROH LI VRPHWKLQJ JRHV
ZURQJ3UDJPDWLFDOO\WKLQJVRIWHQGRJRZURQJDQGGHVSLWHWKHHYROXWLRQDQGVRSKLVWLFDWLRQRISURMHFWPDQDJHPHQWIUDPHZRUNV
DQGPHWKRGRORJLHVDJUHDWSHUFHQWDJHRI ,7SURMHFWVDUH VWLOO IDLOLQJ$OWKRXJKPXOWLSOHDFWLRQVKDYHDWWHPSWHG WRDGGUHVV WKLV
FRVWO\ DQG SUHYDLOLQJ WUHQG WKH\ KDYH \HW WR SRVLWLYHO\ DQGRU FRQVLVWHQWO\ LPSDFW LW HYHQ WKRXJK LW KDV FDXVHG DGGLWLRQDO











2UGHU RYHU WLPH 7KH SKLORVRSKLFDO UHVHDUFK IUDPHZRUN ZDV WKHQ RSHUDWLRQDOL]HG E\ PHDQV RI D IRXU SKDVHG PXOWLPHWKRG
DSSURDFK SURPRWLQJ D URRW FDXVH LGHQWLILFDWLRQ RI NH\ IDFWRUV GULYLQJ ,7 SURMHFW VXFFHVV DQGRU IDLOXUHV DV ZHOO DV WKHLU
LQWHUGHSHQGHQFLHVDQGLPSDFWV7KLVSDSHUSUHVHQWVWKHRXWFRPHVRIWKLVUHVHDUFKHPHUJLQJWKHRU\LWVNH\FKDOOHQJHVDQGKRZ
WKH\ZHUHRYHUFRPHDQGGLVFXVVHVWKH$GDSWLYHDQG3UHHPSWLYH,77KHRU\³$GD3,7´,QHVVHQFHWKH³$GD3,7´7KHRU\GRHV
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QRWUHSODFHDQ\H[LVWLQJ,7SURMHFW0DQDJHPHQWIUDPHZRUNLWVLPSO\LQFRUSRUDWHVWKHLGHQWLILHG,QWDQJLEOH6RIW)DFWRU³,6)¶V´
LQWRWKHDSSOLFDEOHSURMHFWFRQVWUXFW7KHPDLQWKHRU\XQYHLOHGKDVEHHQPRGHOHGDQGSUHVHQWHGWKURXJKPXOWLSOHYLHZVWKDWZLOO
EH GLVFXVVHG LQ WKLV SDSHU $ VXPPDU\ DQDO\VLV RI WKH UHVHDUFK ILQGLQJV ZLOO DOVR EH SURYLGHG ,W HQFRPSDVVHV WKH DXWKRU¶V
UHSUHVHQWDWLRQIURPDOOGDWDSRLQWVFROOHFWHGWKURXJKRXWWKLVLQYHVWLJDWLRQLQFOXVLYHRIWKHLURZQH[SHULHQFHV³DOOLVGDWD´DVZHOO








7KLV SDSHU SUHVHQWV ILUVWKDQG WKH UHVHDUFK RXWFRPHV FRQFHSWXDOL]HG DQG GHILQHG E\ WKH DXWKRUV DV $GDSWLYH




HDUOLHU SXEOLFDWLRQ E\ WKH DXWKRUV 7KH IXQGDPHQWDO UHVHDUFK K\SRWKHVLV LV EDVHG RQ WKH SUHPLVH WKDW ,7 SURMHFW
IDLOXUHV FDQEH WUDFHG IURPD URRWSHUVSHFWLYH WR ³VRIW IDFWRUV´ KLVWRULFDO SHUVSHFWLYH DVZHOO DV OLWHUDWXUH UHYLHZ
VXSSRUWHGWKLV³JDS´

7KH LQWHUYLHZ PHWKRG ZDV OHYHUDJHG LQ FRQMXQFWLRQ ZLWK GDWD LGHQWLILHG WKURXJK OLWHUDWXUH UHYLHZ SHUVRQDO
H[SHULHQFHV  LQWHUDFWLRQVZLWK D VHOHFWHG IRFXV JURXS UHSUHVHQWDWLRQ *URXQGHG7KHRU\6XEMHFW0DWWHU([SHUW
)LJ7KUHH)XQGDPHQWDO5HVHDUFK3LOODUV
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UHYLHZV XQGHU WKH RYHUVLJKW RI D YHU\ H[SHULHQFHG UHVHDUFKHU DQG 3URMHFW 0DQDJHU DQG UHVHDUFK 3ULQFLSDO
,QYHVWLJDWRUDQGRWKHUUHOHYDQWGRFXPHQWDWLRQ0DQ\FKDOOHQJHVDVVRFLDWHGZLWKWKHLQLWLDOGDWDFROOHFWLRQSODQZHUH
IDFHG KHQFH KLJKOLJKWLQJ WKH FULWLFDOLW\ RI JHQHUDWLQJ DOWHUQDWLYH GDWD FROOHFWLRQ VWUDWHJLHV XSIURQW IRU UHVHDUFK
LQLWLDWLYHVRIWKLVQDWXUH-XVWDV,7SURMHFWRXWFRPHVDUHXQSUHGLFWDEOHVRDUHWKHHQYLURQPHQWVLQZKLFKWKH\H[LVW
5HVHDUFKHUVPXVWEHDZDUH WKDWVHFXULQJVXSSRUW IRUGDWDFROOHFWLRQ±HVSHFLDOO\ZKHQ WKLV LVGRQHRQDYROXQWDU\
EDVLV±PD\EULQJIRUWKPDQ\XQH[SHFWHGVXUSULVHV2QHRIWKHVXUSULVLQJRXWFRPHVIURPWKLVUHVHDUFKLQLWLDWLYHZDV
D QHZ WKHRU\ WKDW SUHFHGHV SUHVFULSWLYH UHFRPPHQGDWLRQV DQG PDWXUDWLRQ WKDW PD\ UHYROXWLRQL]H WKH ZD\ WKDW
WHFKQRORJ\ SURMHFWV DUH PDQDJHG 7KLV SDSHU ZLOO EULHIO\ VXPPDUL]H PRVWO\ WKURXJK PRGHOV WKH UHVHDUFK
PHWKRGRORJ\ ILQGLQJVDQGXQFRYHUHG WKHRU\'HWDLOHGGHVFULSWLYHDQG LQWHUSUHWDWLRQRI WKHIDFWRUVFDWHJRULHVDQG
WKHRU\FDQEHIRXQGLQWKHDXWKRUVZRUNUHIHUHQFHGLQWKLVSDSHU
³:HGRQ¶W QHHG EHWWHU VROXWLRQVZH QHHG EHWWHU WKLQNLQJ DERXW SUREOHPV´ 5XVVHOO$FNRII VRXUFH XQNQRZQ
ZHOOVWDWHG7RRYHUFRPHWKHSURMHFWIDLOXUHWUHQGSDUWLFXODUO\DIIOLFWLQJWKH,7GRPDLQUHVHDUFKHQGHDYRUVPXVWILUVW
DQGIRUHPRVWVHHNWRXQGHUVWDQGWKHNH\IRUFHVLQIOXHQFLQJLWVRXWFRPHV$VSUHVHQWHGE\WKHDXWKRUVUHJDUGOHVVRI












HQGHG LQWHUYLHZV DQG D VXEVHW RI FORVHG HQGHG TXHVWLRQV GHPRJUDSKLFV DQG EDFNJURXQG ZHUH DOVR OHYHUDJHG
:LWKLQ WKLV VWUDWLILFDWLRQ , KDYH DOVR H[DPLQHG KRZ HDFK SURMHFW PHPEHU SHUFHSWLRQV DV ZHOO DV WKH LQWDQJLEOH
IRUFHV DFW DVFRQWULEXWRUV DQGRU WULJJHUV IRU ,7SURMHFW VXFFHVVDQGRU IDLOXUHV6XJJHVWLRQVSUHYHQWLYHPHDVXUHV
ZHUHDOVRVROLFLWHGIURPWKH([SHUW3UDFWLWLRQHUV,QDGGLWLRQSDUWLFLSDQWVZHUHDVNHGWRSURYLGHIHHGEDFNUHJDUGLQJ
PHWKRGVFXUUHQWO\XVHGWRPDQDJHWKHLULQLWLDWLYHVFRQIOLFWUHVROXWLRQFRPPXQLFDWLRQPLVVLRQGLVVHPLQDWLRQWHDP






KDYHEHHQSUHVHQWDQGODWHURQUDWHVZLWKLQDVFDOHIURPWKURXJK FULWLFDO YHU\KLJK KLJK PRGHUDWH
DQG ORZ)LJGHSLFWV WKH IDFWRUV LGHQWLILFDWLRQ IUHTXHQFLHV'HWDLOHGJUDSKLFVFRQWDLQLQJD VXPPDWLRQRI DOO
GDWD FROOHFWHG WKHRSHQ HQGHG LQWHUYLHZKDYH DOVREHHQ FROOHFWHG DVZHOO DVRSHQ HQGHG LQWHUYLHZTXHVWLRQQDLUHV
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3OHDVH QRWH WKH SUHGRPLQDQW SUHYDOHQFH RI WKH $GDSWDELOLW\ FDWHJRU\  7KH &DWHJRULHV DUH DJJUHJDWHG IDFWRUV







QDWXUDO UHVLVWDQFH WR FKDQJH /DFN RI IOH[LELOLW\ZDV TXRWHG E\ DOO ([SHUW 3UDFWLWLRQHUV DV FKLHI FDXVH IRU WKH ,7
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8QGRXEWHGO\WKHNH\FRQWULEXWLRQRIWKLVUHVHDUFKLVWKHXQYHLOLQJRID1HZ7KHRU\DVLWSHUWDLQVWR,73URMHFW
PDQDJHPHQW ,Q DGGLWLRQ WKH LGHQWLILFDWLRQ RI WKH PRVW UHOHYDQW ,QWDQJLEOH 6RFLDO )DFWRUV ,6)V ZLWKLQ WKH ,7
3URMHFWFRQWULEXWHGWRWKHWKHRUHWLFDOEUHDNWKURXJK7KLVRXWFRPHFKDOOHQJHVWKHWKHRU\RISURMHFWPDQDJHPHQWLWVHOI
DQG UHTXLUHV IXUWKHU HYDOXDWLRQ DV LW SHUWDLQV WR SUHVFULSWLYHPHDVXUHV DQG WKHLU RSHUDWLRQDOL]DWLRQ DVZHOO DV WKH
VXSSRUWRILWVDSSOLFDELOLW\ZLWKLQRWKHUSURMHFWGRPDLQV7KHPXOWLPHWKRGPHWKRGRORJ\LWVHOIDOVRRIIHUVDUREXVW




PHDQV PDQDJH XQIRUHVHHDEOH LUUDWLRQDOLWLHV ZLWKLQ WKH SURMHFW FRQVWUXFW  6\VWHPV '\QDPLFV SULQFLSOHV V\VWHPV
DUFKHW\SHV KHUHE\ LQWURGXFHG DQGPRGHO IURPDEDVHOLQHSHUVSHFWLYHSURYLGHDGHTXDWHPHDQVQRW WR IRUHFDVW WKH
IXWXUHEXWWREHWWHUXQGHUVWDQGDQGDGDSWWRWKHVHFKDQJHV$GDSWDELOLW\UHTXLUHVRSHQQHVVWRQHZZD\VRIDVVHVVLQJ












ZLOO EHJURXQGV IRU IXWXUH VWXGLHV HQWDLOV DJHQWEDVHGPRGHOLQJ IRU WKH+HDOWK ,73URMHFW ,6)¶V LGHQWLILHG LQ WKLV
VWXG\ DV ZHOO DV LWV H[WHQVLRQV LH ,7 3URMHFWV DQG 3URMHFWV LQ JHQHUDO DV ZHOO DV DQ LQWHJUDWHG $UFKHW\SH
HQFRPSDVVLQJDOOG\QDPLFLQWHUDFWLRQVDWSOD\7KHIXQGDPHQWDOPHVVDJHLVQRWGLVUHJDUGLQJWKHLQWDQJLEOHIRUFHVDW
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